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(57J Abstract: 

PURPOSE: To obtain a new genetic DNA useful for producing L- lysine. 
CONSTITUTION: This genetic DNA is capable of coding aspartokinase released from the 
feedback inhibition with L-lysine derived from a bacterium of the genus 
Brevibacterium, e.g. the genetic DNA expressed by the formula (R at the 835- 
position is A or G; Y at the 902- and the 932-positions are C or T; Y is not C when 
R at the 835- position is G). The genetic DNA is obtained from a chromosome of a 
bacterium which belongs to the genus Brevibacterium and has the resistance to S-(2- 
aminoethy 1 )-L-cysteine. 

|51J Int'I Class: C12N01554 C12P01308 C12N01554 C12R001 13 
C12P01308C12R00113 
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(57) *<*>*OT 

A E C M&ZG L?>>o L - V isls&M&Ot® 
j)DU^l/^7!) *A ■ 77^AMJ 2 3 3H* 

DNA 0 

WB*$ilfc^Hf/^f !l *A - 2 3 3 



lft&m#.<Dmm] fll^. 77M ( Brevibacterium 

imxmti :/uev<*:fy t&mmm&xnL-y f 1 a vum ) m j 2 3 3 vhzsn*r%i 
[§3*31 2 1 ^ u v $j*mmm^ \s 

GTGGCCCTGG TCGTACACAA ATATGGCGGT TCCTCGCTTC AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCAOGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATCGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTOCCTCGTG GGTGOGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 
000 1263 
8 3 5#@(DRttGXteA£^U 8 3 6# V\ ) "C&£ft5 L - ]) S»(C«fc Z> y j - hW * J > 

@v 9 0 2#g^«t^9 2 3#B(OYI2C;*l*T£^ t \f > 3 frtcT h*-*— i? £ 

U f*l&£M v 8 3 5#gWRdiG-e*>»), 8 3 6#B, -Siftfc^DNAo 
90 2#B*5«tu:9 2 3# g <DY&C-ChZ C b\*tl li**Jl4] tWTZ/mm 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 HO 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

H5 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp Val 
165 

Asp Gly Val Tyr Thr Ala Asp Pro Arg 
180 185 
Leu Clu Lys Leu Ser Phe Glu Glu Met 

195 200 
Ser Lys lie Leu Val Leu Arg Ser Val 

210 215 
Val Pro Leu Arg Val Arg Ser Ser Tyr 
225 230 
He Ala Gly Ser Met Glu Asp He Pro 
245 

Gly Val Ala Thr Asp Lys Ser Glu Ala 
260 265 
Ser Asp Lys Pro Gly Glu AAA Ala Lys 

275 280 
Ala Glu He Asn lie Asp Met Val Leu 

290 295 
Asp Gly Thr ZZZ Asp He Thr Phe Thr 
305 310 
Arg Ala Met Glu He Leu Lys Lys Leu 
325 

Asn Val Leu Tyr Asp Asp Gin Val Gly 
340 345 
Gly Met Lys Ser His Pro Gly Val Thr 

355 360 
Arg Asp Val Asn Val Asn lie Glu Leu 

- 370 -375 

lie Ser Val Leu He Arg Glu Asp Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly Gly 
405 

Ala Gly Thr Gly Arg 
420 

(g2#J*> 2 7 9#iOAAAttAiaX«ThrX(l 
V a 1 £?fU 3 0 1f KDYYYIlSe rXttPh e 
£jFU 308#@(OZZZ(iThrXtttI 1 eM? 
U I^N-, 2 7 9#|OAAA^Alat l l>l 3 0 
l#@<OYYY^SerTfc^ 308#@<DZZZ# 



155 160 
Cys Glu lie Tyr Ser Asp Val 
170 175 
He Val Pro. Asn Ala Gin Lys 
190 

Leu Glu Leu Ala Ala Val Gly 
205 

Glu Tyr Ala Arg Ala Phe Asn 
220 

Ser Asn Asp Pro Gly Thr Leu 
235 240 
Val Glu Glu Ala Val Leu Thr 
250 255 
Lys Val Thr Val Leu Gly He 
270 

Val Phe Arg Ala Leu Ala Asp 
285 

Gin Asn Val YYY Ser Val Glu 
300 

Cys Pro Arg Ser Asp Gly Arg 
315 320 
Gin Val Gin Gly Asn Trp Thr 
330 335 
Lys Val Ser Leu Val Gly Ala 
350 

Ala Glu Phe Met Glu Ala Leu 
365 

He Ser Thr Ser Clu He Arg 
380 

Leu Asp Ala Ala Ala Arg Ala 
395 400 
Glu Asp Glu Ala Val Val Tyr 
410 415 



[000 1] 

imm±<omm&m ^is^^y-w^m 

fflSS ffc*<o L - V i? >\c X * 7 4 — K'< y $ 4 > t tr > 
a><Ofm$tl1tTX'<>VY*<j-*-i* (E. C. 2. 
7. 2. 4. ) Irs-KtSlftTONA, Kfce^-D 

[OOO 2 J L-V^fts XfifCT % /Wit 
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[0 0 0 3] 

5 1 -2 1 0 7 8^«, #^B85 3- 1 8 3 3 

&&BS6 2-8 6 9 2#gttt9*f!ft) w * fc, *fi& 
*H«rfflv^«tt«fet>«3SS*tTv^ («HBB5 6-i 

6 09 9 7^m »WB86 0-6 2 9 9 4 *4**U # 
WBg6 2-7 97 8 8^«9*I} 0 IfrLtttfb* 

«*«*SftTVS#teic * * l — y xoMatft-e 
Iooo4] L-9i?>£Mt&Be*frvc, l-t* 

— tf (E. C. 2. 7. 2. 4. ) |i:,fc»)L-T;*/<7 
ii* S»^&-C*>*L-y i^&JigMFfcSrt*, 

10 0 0 5] -38u 7^h*t-« (E. C. 2. 
7. 2. 4. ) «T3-Ki-<5«e^ttrii. at^«!l 
t T • y ( Escherichia c o 1 i ) 
^itfe^f (Journal of Biologica 

| . -G-h-em i s4 r -y-> -2-5-6 , 10 2-2-8 ^ 1 0 2 

3 0, 1 98 1M) &£<Wft£tlX^Z 9 ? 
^^»tt*W***<Orxy^h^— t? (E. C. 2. 
7. 2. 4. ) £LTtt, '<^vW* • Irfv^X (Bac 
i I I us subtilis), a!) X y £ A 

• ^#A(Coryneform glutam 

i c urn) $£a**n£>;ft/0>6 [Journal of 
Biological Chemistry, 2 6 2 , 
8 7 8 7-8 7 98, 1 98 7 ;Mol ecu 1 a r 
Microbiology, 5, 1197-1204, 
199 1#I) e Ld»Utt*S&. ^UWf!) *-kJS 
fiJlWT*/^ t? (E. C. 2. 7. 2. 

4. ) <ra— Ki-6ilfi^lcov>-ctt«3R«>««flM 

[0006] *3B9j##wu ^u^fy^ • 

:7?/<A ( Brevibacterium f 1 a v u 
m) M J 2 3 3 9. TX'<A> Y tfiftfe 

*«rlMiU Ra^fcas*^* 5 Klc* 

alt. 3y*«M»mnaftu R^scik^H^ 

5 5rt«ra^aiL«3RLfc HMf4 - 2 4 6 5 8# 



[0 0 0 7] 

y ? 4y t tr v 3 >- $ tift r x ^ h * ■ ^ 

(E. C. 2. 7. 2. 4. ) ^3^-K*t"5j»^DN 
AfclWBU ^a^T-^P®-Cfc6=i y*aj*RlcWA 

mmc l - y ^^tuiti-ft ^ t -chz. 

[0008] 

«r*J«r'<<*«W3<t«:SiafcK*. s- (2-r-;v 
^^/v) -L->^^-T > <#Tr*l£ TAECj <!:B& 

A*5**pTtB-e*>9 % Rite^DNASra^*^^- 
$ tift * y fcju i * * ^ ; $ e> (c»*« 

[0 0 0 9] *K Lt^XP^IUhll 

(1) yuev^^y !>Aj|^Bife^(OL-y e^yicj: 

h*"*— ^Sr=3-Ki-^ifi^DNA ; 

(2) «ieEM*(OEW*#6-C^S*i5DNA*iKe 

fe^DNA ; 

- ^*BB»«EJ»*7-W*li6-7^ / KE?U 
■C^$tt6L-y^>{c:J:67^— hv<y^-f V'fc f 

^DNA ; 

(4) Ril^DNA^A^ti^ia^x.^7^^ K ; 

(5) mm&Z7>9xi- K^K»$nfc3y*fflii 

(6) R^K<51ft$Hfc3y^S!»I»S:ffli\ 

[ooio] *&m\c^\,^TZbimmz®.m-i- 

ia^DNAj tit* AEC££W-T*;/U-Mc£1r 
^^=»y^j^ggop*,^ y ^x^^WS^^rjtfc 

^3I^DNA, i-/«cipt>L-y s^lcj:S7-t— 

(E. C. 2. 7. 2. 4. ) ^--K-fSjfifc^DN 

A^j&efcr<5t>^"Cfe6e 

[0011] *&W<DL-')i/>lZj:2>74~-h''*y9 
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K-*-5»e^££trDNA»rtt (£*T. rh,«r r A 0r 

totz#ic&^xft&&+zzti>^texb&& % mm* 
AECBtt«rlTt4r^/^ h*t-f tittHt^i* 

yy'^t* ( Brevibacter ium f 1 a v u 
ra) MJ 2 3 3 (FERM BP-1 4 9 7) 

[0012] irt£t>h. AmK<D&mtmmm±mt 
a e ciH$&# i^ol - y v^<D±m&<oi%to Lfcgfc 

*} *>A • 77/<A ( Brevibacteriumfl 
a v urn ) MJ 2 3 3 (FERM BP-1 4 9 7) Jo 

[0 0 13] :neoM%$rlfMIttA»rfr^ 

: 5fe-fv ^WfcT^^^y ?A • 7 7/<AMJ 2 3 3 

10g/l^tWWi (1*1*10. 2%, «£0. 
7%, KH 2 P0 4 0. 05%, K 2 HP0 4 0. 05 
%> Mg S0 4 • 7H 2 O 0. 0 5%, F e S0 4 • 
7H 2 O 6mg/UMnS0 4 -4-6H 2 0 6 
mg/l s o^W>200/zg/! v ^TSV&gfe 
tl00iig/K »^20g/l, ^3-A2% 
(MBtttfttD) ) l£iM*U U 3 0^X3 BW#* 

ttttSfi^y^^^r^A • 77/UMJ 2 

[0014] ±12(0 J: 9 LT#t>ixfc£JSfc£#£6<j 

/H^/^7i;!)A77^AMJ 2 3 3 fc^l^S £ £ 
#-Cta<, *K LT#^Jx^A»f^<0«*&ai^^5«^ 

[0 0 15] yu^f!) *A • 7 7^AMJ 2 3 3 
~Leu-AEC-Lysl63 (FERM P-13 
5 12), 7\s\?s<?7-iJ r>A • 77^AMJ 2 3 3- 
AEC-Ly s 84 (FERM P-13511) , ^ 
ls\fs<9TD VJ± • 7 7/UMJ 2 3 3-AEC-Ly 
s 24 2 (FERMP-13513) % 
>>A'77/UMJ 2 3 3-AEC-Lys40 (FE 
RM P- 1 6 5 1 0) . 

[00 16] :HP>fM(Ol^j|fH; s AEC»H 



^Wr^A • 7 7/UMJ 2 3 3 tI^«-C*>5 

(■WSttJlico^tii; i-no 5 9 2f 

4MR#JS) o ft It, ±I5LfcAECff*te£#U A^oL 

J*M J 2 3 3*<D«***^ftfe#DNAS:tttfJf 5. 
w(0jt«»DNAfr9S«IHISI»» % fllxtf E c o R I 
^l>tM*DNA^^l:^#f5 0 
[0 0 17] #bWDNA^!r^ o-^y^^ 
M«pHSG3 99 (£iBi&K) KJfAU r<0 
s<99-Zm^X. TXs</i,h*-f— VmB*&iK#L 

tz±mm (^v/xytr- f^ccscso 7 

— ( Escher ichia col i Gene 
tic Stock Center), f'*— h J > b 

• ZL-/<— i/ j J (JT) 

epartment of Biology, Yale 
University) ;P. O. Box 6666 
New Haven, CT 0 6 5 1 1 -7 4 4, 

U. S. A. ftfttfft) SrJBttlsftU AECmt 

[0 0 18] &bti*j&'gtmm:J:?)77X* KDNA 

E C ffiN££*f L^o L - y ^>ifejSttOJfJo Lfc/ue 
y *A . 77/<AMj 2 3 SttftfiflcftfeOAff 
^«r»B-»»-f-SCids-e#6. a><LTi§6ix6A 

DNAM«r % ^»ffl-C«»prtB/^^^^7X^ K 
^AU :W^-7 , 7X>; K£, ««ffi^e>*i* 

[0 0 19] '&btlZ>MWte&ft£V7yx* KDNA 
trtttflU d?J(S^-C*^fi-6-<bicJ:0^A^n/!:A 

e c & w ta>o l - y i; xtm&comM ufcy u tr 

'^T y *A • 77/UMj 2 3 3#5kfe#&*<OA»i 

*t«A(frfrO-ott, ±fBAECltt££;£Lri>oL-y 

J 2 3 3^(0|fe&«:DNA^$iJRR»^E c o R I 
5m\ZX.*)®y>m^ *bfc**t*«B|WNru It? 
^J»r*f6rtlcJ:orl§f>H5^^$^i. 7kb*> 
DNAWfr£W*^tfT#S 0 

I0020] 7 k b(0L-y i?>iz±z>yj 

— tfir3-Kr6iie^«r*tfDNA»^«:, ^a<D«i] 
^^TI2*lic, ^(S^iCct^^^JfeS^Hi tc-?- 
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[00 2 1 1 



®mmm 



[£U 



wmmfttp*** (kb) 



P V u II 


3 


0. 


K 


0. 


2, 


0. 


7, 0. 7 


Dra I 


1 


0. 


2, 


1 . 


5 






Hinc II 


2 


0. 


3, 


0. 


6, 


0. 


7 


Hind III 


1 


0. 


4, 


1 . 


2 






Bg 1 II 


2 


0. 


5. 


0. 


6, 


0. 


6 


P s t I 


2 


0. 


4, 


0. 


6, 


0. 


7 


N c o I 


1 


0. 


5, 


1 . 


2 






X b a I 


1 


0. 


4, 


1 . 


3 







10 0 2 2] fc*5, *W«B»lCfeV^X, MH**lcJ:& 

rBftftttftj ti % DNABr«rxi*:/?*$ K«r, MR 
%# y r * y a-t ^ Ky/wa^ttic^u, aur-rfc* 

[0 0 2 3J *fc, r*BJftltftf<o*££j 

ft, a:*/* y tT • 3!)(D7Ay7 7-^ (A p h a g 
e) <£>DNA£$iPfiS*3tH i ndlll XSWUT^btl 

.□!J(077^^7^^1 747r-v? (0x174 
phage) <ODNA$rMBiHa e III XSHStLT 

»fDNA»f>tXli^7^? Ko&DNAtf/t<07v#;*£ 

*#£*Jto»LT3M>*. fc;fc, $-DNA»rtf 
Ofc£lC;te^T, 1 k b#±<OJtf;i<D;k#£l;:o^T 

MM1U *>0. 1 kbHl kb*M*>IIM-C>*#£ 
ico^T(i4%#yr* y/wrs Ky^lSUkWcjio 

[0 0 2 4]-*, ±EOAECBtt«r*Ld»OL-!l 

J 23 3<D&fe#DNA&#Jfg|*f&Nr u l&XtfEc 
oR I lci:oT»«WS^i:fcJ:9»6n**:t*^ 
1. 7 kb<DDNAWiK\Z^Tn* *<D&m&m*7 
7^u*pucii8*fciipucn9 (^JSftH) 

&mi*zi? ; r**isx*V'*7vm%m (dideox 

ycha in termination Sange 
r, F. et. a 1 . , Proc. Natl. Aca 
d. S c i . USA, TJb P5463, 1977) \Z 

**>1k1&r *z hum* %. w©J:5lcLT*3feLfc± 

E»l . 7 k bODNAWfr©tlEW^"-^!)- 

7h >-^7 u-A<7>#^^b^LfcL- y A* 



tf£=*~Ki-*££^R*. «EE*W<0E*»*!- 

2-5ic^-tee^w*r^t>co-c$)t)> 4 2i<ia<7>7 5 
/Ifc*:^- K*6 1 2 6 3<nmmm>bm&LZiix^ 

So 

[002 5] «EE^J«oE^## 1 fc % Jttt» 
JHfc LTAE-C«r^*rL«^a*»»«rfflv^fc«l4H* 
• BM*K£ Lfc^ u ev<*r y * A . 7 

7^AMJ 2 3 3«fftW*©T^/^h*t- fefite 

i:f K^ ; $)5o ) DNAtDE^J^^-r. E#I 
##2lwglEMJ 233-Leu-AEC-Lysl6 
3**!?»e>*lfcE*K B9NW3ICMJ 2 3 3-AE 
C-Lys 8 4J*<fc9»e>Jlfce?«k E£'J#^4KMJ 
233-AEC-Lys 2 4 2«i9»5)Hfcm E 
fll»-£5fcMJ 233-AEC-Lys4 0t*<fc9^<b 
-ixfcB*J*^«i^— ~ -- 

[0026] mesmtttowm* 1 ~ 5 ic^ttsE 

Jia* 6 W b t & 0 . L - y ^ >lc x *) y * - hv< ^ 

^JttfcLT. SdSfg, 836#a. 90 2&B, 9 
2 3#Btf>«S36J-t*L-enG^feA. C*»€>T\ C*»6 
TlC£#H-£w£lC<fcoT, 2 7 9#@, 2 7 9#S, 
301#i, 3 0 8f|O7^/»mfiXAl 
£>Thr, AlaHVa I , SerHPhe, Th 

[0 0 2 7] C<0BW*rfc*fcLT\ 

\s9 Y^^—fi/oL**/* (Site-dire 

cted mutagenes i st£, Kramer, 
W. et. al.Nucl. Acids R e s . , J_ 
_2. P 94 4 1, 1 9 84) «rffiV^A^6«J{C^Sr^ 

Ai-^rtiwctoxt. AEC«tttfr*i-s*JlHr 

h*7— " r £ #"C£ 6. 
[0 0 2 8] rn^^i^e,, #»9!<DL-y^>fc: 

iffcfc^DNAtt, ftEE^iJSOE^|*#6 
«c^$ti5ifi3£E3aJX»iE^#^7^*n^T* yfi 
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-Ki-Sfcfc**5fcDNA»tfMU ^AECftt 
tt-T Z>7 1- »AJRj»|||feft»DNA^b» 
»*ilfcfc0<0*4b"f, ii^B^bftfcDNA^^ 
tt> #J X. f£-< y ^ S ystem-1 Plus 

*m ^T^fifc $ tvfc i> <DX$> o T {> J: t \ 
10 0 2 9] «BO*D<AECittfe#t5^U 

NAA»fe*»Sii6*»W^>DNAK^rrt:, L-y^v 
^vv h - a- Kr*«ffi*3S««llc«fc 9 c k 
*vr^rtJ:<X«:fiSlft*iir^rfcJ:< % gfclMtSrfc 

Sae-7-«r«trDNA»rfrlca^Sn6fcO-C*>5. 
[00 301 #&9J<0L-y 5*>fcJ:6:7-f— K-*y* 

K+sae^sr^tfDNAWr^ (a»t«-) a^/^^ 

[00 3 1] *38WOL-y 5*>1CJ:*7-f — K 

[0 0 3 2] A8/rtf-££A-r5 ^i^t#6> 

-21018 4^^(cge«07 P 7^^ KpCRY3 
0 ; #§8^2-2 7 6 5 7 5^^tcfe«<0^7^^ K 
p C R Y 2 1 > p CRY 2 KE > P CRY2KX, pC 
RY31, P CRY3KEWpCRY3KX; W 
1-19 1 6 8 S^mz&VKnyyX* KpCRY2 
MpCRY3 ; 5 8-6 7 6 7 9^$BIC|g« 

Op AM 3 3 0 ; #08B8 5 8 - 7 7 8 9 5 -l^&tCieifc 
<0 p HM 15 19; #§flBg 58-1 92900 *H*#iC 
!B«<DpAJ 6 5 5, p A J 6 1 l&tfpA J 1 8 4 

4 ;4*3fiB85 7-1 34 500fl:S2to P CGl ; 4* 
WB85 8-3 5 1 9 7^4tf8(cfe|£<apCG2 ; *3r08Bg 

5 7- 1 8 3 7 99^il:|2fo P CG4MpCG 



1 lWMttfarttf-e**. 
[0 0 3 3] *-et>=iy*§BlB«o«±-^^-*-c 
i^^ns^^^ K-*>^— LTfi, 3 y*ajm 

t><D*S#*U<, ^7^5 KPCRY30, p 

CRY2K PCRY2KE, p C R Y 2 K E , pCR 
Y 2 KXx pCRY3K pCRY3KEMpCRY 

[0 0 3 4] ±l5^y^^ K^^-pCRY3 0£ffl 

* ( Brevibacterium s t a t i o n i 
_s) IF012144 (FERM BP-2515)^ 
b7y*x. Kp BY5 0 3 (:^7X> K^^tdo 
^Ttt»HJFl-95 7 8 5^**J!R) DNAfcttttJ 
U W^XholtW^4. 0kb<O7y* 

WU 0JK»*Ec oRI^Kpn lX±$£&m 
2.1k b^7^; K^SftfMtBSrBj^JBe^Sr^ 

tfDNAWffr (wt:w %efl«ni«j 

p H S G 2 9 8 (SSi&K) OEcoRK K p n I SB 

^^-pCRY3 0$rrat5:<!:«#5 o 
[0 0 3 5] hfcyy** V-<? 5-^<D*%W 

"^tc^Amn^j:xfmmcrzyy x * y<<* 

**\ *fc^ii^^Ty^-DNA(0^aET«CDNA 

[0 0 3 6] -777,* KpCRY3 0^*^A»r 
^<0^Att> ^7^$ KpCRY3 0$r®|ffig#SEc o 

Ki-^jt^^tfDNA»f^ (Aiif) «rDNAy^ 

9iatM^W7'7^^ Kp CRY 3 01^38^(0 
7kb©A»r^AltjfiM/7^ 

sm, L-y^^iKig^®{c^^5^^^-c#5 

7^U f pCRY30-AK83 5^U. 7yX 
- Kp C R Y 3 0 - AK 8 3 5^M»(D»oV^ 
Ttt, ^i£HJte^5-cra^5. 

[ 0 0 3 7 ] ' r 0 jc Lra***i5 l - y ^^ic j: 



ltwu =*y*Mflii§, W*.tf:/uev<* 

f'J!)A.77^MJ 2 33 (FERM BP-14 
97) , ^ue/^f!)^i,.77/UMJ 2 3 3-A 
B-4 1 (FERM BP-1 4 9 8) , yutf/^r 
!i £A • 75^AMJ 2 3 3-ABT- 1 1 (FERM 
BP-1 5 00) % ^l/t/^f !) !7A • 7 7/<iNM 
J233-ABD-21 (FERM BP-1 4 9 9) 

[0 0 3 8 J ±|50FERM BP-1 498© 

Ifittcli. FERM BP-1497 <0«fc£j&&<!b LT 

—fc*Wtm&m*h* 0ft&Bg5 9-28398 
&SB3~4ffi#J!8) . FERM BP-1500 

FERM BP- 1 4 9 70«t*£j&8:£ L 

"CfrS (#§flB86 2-5 1 9 9 8^&$g#fi8) . £ t> 

FERM BP-H9 9(Ol«liFERMBP- 
1 4 9 70ffi«c«r3K«ct 5 yRIfrrT* 

^-*KJStt**(*-C*>S (#011086 1 - 1 7 7 9 9 3 

[0 0 3 9] wiX^<0»^Oto*C, 7*i/^^7y!> 
A-ry^ry^^ ( Brevibacter ium 
a mmo n i a g e n e s ) ATCC6 8 7 1, f^A 
TCC13745, ^ATCC1 3 74 6 ; 
TV VJ* - Ts<y ( Brevibacter iu 

m divaricatum ) ATCC 14020;^ 
UT£*<9*rV *>J* • 7? F7r->^A ( Brevi 
bacter iumlactofermentum) A 
TCC 1 3 8 6 9 ; ay^/^fy^. 

(Corynebac ter ium glutamic 
urn) ATC C 3 1 8 3 1 Lt^V^i 

10 0 4 0] «*s, LT^u-tx^y r> A . y 

^Tt$7'7^U'pBY50 2 (#WBB6 3-3 6 7 8 

BY50 2^it5:^^u^ o ZoXoKzr? 

^U'pBY5 0 2^it5^im 0lJx.fi v 

^t'fciL, AMC^til t t«TI^-C*>6 [B 
act. Rev. 3 6 p. 361—405 (197 
2) #88} • ±15:7*7* ^ KpBY5 0 2£A&WKI& 

I00 4 1 J ^UWr^A • 77/UMJ 2 

3 3^f^^(cffl§t5I«or^ y^tuy 

SM»«:0. 2-5 0|/ g/ml) t> L< W^^fr 
A^d$K(»«:0. 2-5 0 M g/mI) ^^r^tf 
«Mftl£* lml^*)|!jlo»/j:5 l t5l:iiU4 



f^ii:PliL^^2 4W^i3 5t:-c«lti- 
T^s*fc»*+*. :^sma^7^U'pBY 

5 O 2i^*$n^l/^^fy »A • 77/UMJ 

[004 2] r^<t7JCLT#t>tt^^U^^xy * 
A • 7 7/UMJ 2 3 3**aW*^ttE^v^$ KO 

7 • 7>n HsK7*COV^Xftl6iVTl>SJ: 9fc (C a 1 v 
in, N. M. and Hanawalt, P. C. , 
Journal of Ba c t e r i o I ogy J 
7 0 , 2 7 9 6 (1 9 8 8) ; I t o , K. , N i s~h 
i da, T. andlzaki. K. , Agricul 
tural and B i o I o g i c a I Chemi 
s t r y, 5^2, 2 9 3 (1 9 8 8) #ffi] , DNA§ 

0^y^jfta« (Satoh, Y. et a 
1 • » Journal of Industrial 
Microbio)ogy,_5, 159 (1 9 90) # 

[oo4 3] ±.toG>j?m-eieKmikLx&t>tiz>L-y 

tf/l/^^ry *A • 7 7^AMJ 2 3 3fc3fcBc<Oifc 

[0 0 4 4 j issr, &g*4>#ftft 

#TIC, *!)2 0^4 0t, #£L<ttift2 5t>Hft3 

10. #*U<tt7-8»jfii:i-5C:i* # "C€r, ft** 
*> P HSHSttSfcXttT/i-;* y «r«Ai LT*t 9 C t a*-e* 
i>c VMWoKMiKtt, »^L<lii-5^S 
%, HK#£L<l*2~3£fl;%-?&*. 4fc, 

[0 0 4 5] za>2L5\zLTfthtizmmmi>*b£*m 
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[0 0 4 6] La>LT*36WlCft;ttf % 

±8B«*B#xf4«*tea»i:flai*$-frr , l — y 

»*L<tt»2 0-»4 0t, ^2 5^3 5 

[ o o 4 7 j l - y iisaw*^ 

[004 8] 

^UfcT/^yy frA * 7 7/<AMJ 2 3 3te%DT;*/* 
/uh^— tfgra-KI-^ae^^tfDNA^M- (A 

[0 0 4 9 J (A) ^l/^^fy>A»77^AMJ 
2 3 3(OiDNA^M 

*£&*&ifcA&ifc DBA :^2g, (NH 4 ) 2 SO 
4 7g, K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g. MgS0 4 0. 5g. FeS0 4 • 7H 2 06m 
g. MnS0 4 4-6H 2 O 6mg, g*#:n**2. 
— 5 g ; *f i /K5- gT ^f > 2 0 07Tg\ 

^200/ig, ^3^2 0g, y y h 

2 3 3 (FERM BP-1 4 97) 

£t»m&u mftSr&ftit. o mg / 

m 1 ]} J»&$tr 1 0 mM N a C 1 - 2 

OmMhD^M (pH8. 0) - ImM EDTA 
~2Na^l 5m 1 K!»jSLtf: 0 fclcr/nx^— t?K 
0 0 M g/m Me/*** 5K8sanU 

3 7t:xnt#ffl<fc£Lfc 0 £6U:KxS>vWffi&^hy * 

LfcSL ±S£i8*#Bi ( 5 , 0 0 0 x g , 

2o#m. i o~i 2t:) u ±mm»t»9iL. mm 
vmiztm'fZDHA&tfvxwxxzt'), 7o%x 

OmMh^fifSI (pH7. 5) - 1 mM EDTA 
• 2NaM5m I 4tT-8fe&©U £im<D 



[oo5o] (b) m»*Li*mm 

-hlE (A) M/C^ U^/^ T ^ A • 7 j 
2 3 3O4DNAS^9 0^ 1 &MIBIHItE c o R I 
50units»\ 3 7*C-Cll*WKlS*-fr^ 
##Lfc. r<7)E c o R J ^DNAC^n^y^ 
^^-pHSG3 99 (£?B3£J:!?mi£) £#J(fcSN$?E 
c oR I-CSMWLfcflL 

U 5 0raMhy^W (pH7. 6) % 1 OmMv 
f-t^K lmM ATP, lOmM MgC 

1 2 &ITT4 DN A y Jf—H 1 un i t ©*jft»«r* 

[005 1] (C) T^F^rt-f^j-Kf^a 

mmg&itt.. ytT-=»ycGSC5074 (t 

hr A1101, lys C1001, met LI 
0 0 0) -Cfc<5 C ( ) rtliT*'^ Vmfc* 
§! (Genotype) $r^"t") 0 

[005 2] ±ib <b) mv'tibfiit-fyxs. mm* 

W^^(joumal of Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 

70) izx siifjia^^n: v tr • 3 y cc sc 5 0 7 4 

tfc£fl£ffte&U ^O7A7^-3-^50mg$r§tf 
tK 2 HP0 4 7 g> KH 2 P0 4 2 g, (N 
H 4 ) 2 S0 4 1 g> Mg S0 4 • 7H 2 O 0. 1 
g ; //^-X 2 0 gRVm* 1 6 g lV>yb 

U 5. KDNASrjfcmu ^7^5 

m^Xm^ltt^Z. 7'7^^KpHSG3 9 9tf)g^ 
2. 2kbODNA»^Cto, ^£tt3. 8kb<D& 

ADNAttttMRfcfcftfc. K*pHSG3 
99-AK^U, 

[0054] (D) 7^h#^fra^ Kj-6fll 
fc^fr^frDNABffr (A) ffiKW-f? u — -^? 
±IE (C) ^^^7^^ KpHSG 3 9 9-AKC 
£**,*DNAi¥A»rtf£, *C«*»»*:ltlc/J%fi<|:i- 
SfctolC, ^7^^ KpUCl 1 9 (£?Bj£J:9rfjIK) 

Wr^ T 15 <0 *5 0 * 7 ^ d - ^ v ^ t ft 0 
[0 0 5 5] ±B (C) mX®1t77A* KpHSG 3 
9 9-AK»l^EcoRK NruIfMU 
t>(Dt. -fy*% KpUCl 1 9^JK»»Ec oR 
I, Sma ITWLfcfc^^U 50mMhy* 
WfiWL (pH7. 6) . 1 OmMv^ft^W I — /K 
lmM ATP. lOmM MgCl 2 MT4 DN 

a v tf-n i u n i t <D&j&ftzma t i&f8.#<Dmm 



-9- 



[0056] ^^^7^nw»\ mtu* 

i/ty (Journal ofMo 1 ecu 1 a r 
Biology, 51, 1 5 9, 1 9 7 0) CtOmlie 

!)t7-3!JCGSC507 4 t*£fl$®&&U 
7>f'>yy5 0mg^S^H!l (K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g> Mg 
S0 4 -7H 2 0 0. lg, ^^20gMI 

^ i 6 g i y y hMzmm) izmwLft. 

[0 0 5 7J Z<D#m±<D£%&:Z'%mz£*)m#%% 
U ®mm£ *)-fy*x KDNA^HiU 

&2 /7^; 



HlPTl^/c^6, Zfy^x KpUCl 1 9<D&£ 
3. 2 k b<DDHAWiKlCM^ g£fal. 7kb<0» 

10 0 5 81 £fc±!2-T^*:7 p 7;*:> KtrftlMHf 
Ti2c0^2^^-fo 

(0 0 5 9J 
[&2] 

KpUC 1 1 9-AK 



«WHKfrg)*#j? (kb) 



BamH I 
Bg 1 II 
Hind III 



4. 9 

4. 2, 0. 6 
3. 6, 1. 2 



[0060] ±E«)WJK»*lcJ:9»«<5W€>n5^7 

1. 7kbODNA»f^ (NruI-EcoRI^) 

10 0 6 1] #%012 

Hife^lO (D) r%'Vnbft*tZTXs</i'h*'f— tf£=i 
-Ki"5ia^«r*tfft*d5»l. 7kb©DNAiir 
tco^T, *O«0HE*|«::/7;*$ KpUC1184ft 

ttpuc 1 1 9 (^«it«!) zm^zit?**^*?^ 

tirf KMHRtt (dideoxy chain term 
i na t i onj£) (Sanger, F . et a 
I . , P r o c. Nat. Acad. Sci. USA 
74 , 54 6 3, 1 9 7 7) K<£ 9 (3 2 ^ LfcTOl*] 

[00 6 2] ^co&SK^coa—yv y -f 5 << 

542 l<@OT^/K^=»-K-f5 1 2 6 3co£g*t,t 

[0 0 6 3] ##fll3 

RY3 OOfErifc 
(A) -?y** KpBY5 0 3<Og|& 
^7^^KpBY503H ^UtT^^xy £A • 
f*^IF012144 (FERM BP-251 
5) ^6»«$*ifc^fi»l O^tf^hVO:/?* 
S #08¥l -9 5 7 S5%'Am\Z&m<0£o 

[0 0 6 4] ¥^fifc«rifcA»ft (^H2g. (NH 4 ) 
2 S0 4 7 g % K 2 HP0 4 0. 5 g, KH 2 PO 



4 0. 5 g, Mg S0 4 0. 5 g, FeS0 4 • 7H 2 
O 6mg> MnS0 4 - 4-6H 2 O 6mg, gtf 
:***2. 5g, 7JiF^y>S&5 g, ^>200a 
g. it^r^>2 0 0Mg, ^3-^2 0 gRXfM 

i y y h/Hc ^utr^^r' y ?a • 

I FOl 2 1 4 4*K1tLWmWR*-T*m 
*U *#«r««)fc. »fcH«Wl0mg/mlO 

»&ic y y A«r«tp»«» ( 2 5 mM h y * ( t k 

n^v^^/W) y^>, 1 0mM(OEDTA N 5 

OmM^a^] 2 0ml(CSIU 3 7^1*1 
Rl&i-frfc. Krt*lCT/V#y-SDSR (0. 2N 
"NbOH; 1% (W/V) SDS) 4 0ml*«BU 
LTttfcTl 5»|8|»ilt 0 jfcfc, » 
«>Rjffi:tticBK*y [5Mltt«y^8«6 
OmLSill. 5ml % I§*28. 5ml©i^ 
MO 30rnl£88!OU ?t#i&*D LX^fe**+JC 1 5 

[0 0 6 5]«SMft^flC»U 4trcio# 

is, oooxgcawBm, ±«#£# 

-A^: ^pp*/1^=1 : 1 fiftft) Lfc 

Jt<MFKt»U MTt5^ x 15, OOOXg 
0>a&0llK:4>tt. *jlSr©ttLfc. *JBfc2«*tf>3: 

zj-^Mtl, - 2 onc-ci 4ic-rio 
15, o o o x g oit-C?»(tlc^t. ifc*£0iK 

[0 0 6 6] tt**i*EttftgL TE«»ffi CM*i 

OmM v EDTA 1 mM ; HC 1 \ZX p H 8 . Olzm 
W 2mll:»»Lfc 0 S*«lCjfMfc*2/*A*« [5 
^»SOTE««j9fl 0 0 m 1 CMtv^^Al 7 0 g 
frftH^-frfctt) 15mlil0mg/mlxfi;^ 
7*0 7>/MlmI?rMT, 3 9 2 g/ 

m i fc^fc-fcfco 2tT4 2RML 1 1 



-10- 



6, 0 0 0Xg<O&b#m&ft'o1t„ 
10 0 6 7] ~?y* * KpBY5 0 3tt*^«RR«JC J: 

y KS:tt*t«"Ci8^ff ©«B**e>ttt £ 5 £ K£ 9 , 
7y** Kp.BY5 0 3*r^tf»li*«r»fc. &^-cr 

* ^ K p B Y 5 0 3 *r-&l>a«f«lC 3MftK^ h !i * A 
3 OmMCML^, 2<&fi:c*/- 

OOOXg^L^m^^MtTDNA^tt^^^ T"? 
*^K P BY503£50m g#^o 
[00 6 8) 

(B) 7y*Z K^^-pCRY30(OM 
/7^;KpHSG2 98 0. 5 n g IC^ti 

GSSNSiSa II (Sun i t s) £ 3 7 <C 1 BSfflfilSS 
^7^^ KDNA^^il:^Lfc 0 mS, (A) ^ 
-C8l«!Lfc:f5;*$ Kp BY5 0 3 CO 2 /i g K:«JIBft£ 
Xh o I (luni t) ^3 7trC3 05MQE£g-t£\ 

KD N A Lfc. 
10 0 6 9] (0^7^-: KDNA^fe^U 

0mMhy^$pH7. 6, 1 OmM MgC 
] 2 , lOmM^t^W h-;K ImM AT PR 
T/T4 DNA!)^-f 1 unit IC/jrSJ: 3 
«rB{fcU 1 6TC-C1 59*fB{fci&Lfc w 

T ' JjJ J-M 1-0-9 =J V ffV hir/v- <■£ 

[0 0 7 0)^S(EMli3 0,ig/ml 
^t^^>y, 1 00/i g /ml coip 

K) lOO/ig/ml (ftfeftft) OX-gal (5- 
^n^-4-^DD-3-><^Ky^-i}-D-^f7^ 

^**5 g> Na C 1 5 g&tfjfc©*! y y h/K p 
H7. 2) t37t{:t24^llU Lt 

DSife (T. Maniatis, E. F . Fritsc 
h, J. Sambrook, "Molecular c 
loning" (1 98 2) p90-9 1 &W) lC<fc») 

[0 0 7 1 J *rtf)*S& % -?y*x KpHSG298<DS 
a 1 lSftl:/7^U'pBY50 3ftto*?)4. Ok 
hOimfttmX&lXltZfy** KpHSG298-or 

iit&bixit. mzmm<K>*m*m\>\ tm <a> 

&btlft7y*Z KpBY50 3DNA»»^Kp 
n I&tfEc oR I \CT&mLT'&L>tlZ>$)2. Ikb 



(ODNAfii-^±!S^7^^ KpHSG298-o r i 
(DK p n 1 &0<E c o R 1 &H£|C^ n — - y ;/L. ^7 

K-^*-pCRY3 0&gBj&L*:o 
10 0 7 2] ###J4 
7^7 * g K p C R Y 3 0 - AK(DM&(;^ » *gtfjfljgj 

&%m\<T> (C) ^T#bttfc^7^^ KpHSG3 9 
9 ~AK 5 n g£fcjPK8*3?E c o R I :fc5 «fclfN r u I £ 
*5unitsBK 3 7tTC 1 WFlBRlS**»*Lfc 

fc^i. ec or i (£ji«j:9ffijR) 1 // 1 

Srifc^U 5 0mMM7i«j$ ( P H7. 6) m 10 
mMv^ft^WH/K ImM ATP, 1 OmM 
MgC 1 2 *>J:trr4 DNAD^-f 1 u n i t (0# 

[00 7 3] rODNASr»J»**Ec oR 1 3un 

1 t s«rffl^3 7 < t-Ci ^&££^##Lfct>oi:, 

##fi»)3(D (B) *?»e>*lfc:/7** KpCRY3 0 
lMg^Jfi8g|*EcoRI lunit^fflK 3 
TTCCH^IIDRlSS-fr^WLfcfciOtK^U, 5 OmM 
b V XtSffim (pH7. 6), lOraMm^Kh 

— /K ImM ATP. 1 OmM MgCl 2 *5ctt/T 
4 DNA!) # — £ 1 u n i t 4>«-jft£*ttAl b 

#o»£ttSte««-c;fc>6) . 1 2t:Tl 5^WR«?* 

lf^Mtexi/ x 9 tT • 3!)CGSG5074^H|c 
*U *tW^5 0M g/ml ££frSK*S*fe (K 
2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 4 ) 2 SO 

2 0 g &t«K 1 6 g 1 y * bMcmm 

[0 0 7 4] ro»«5±^>±W««r1Sftt^J:9«#»* 
U ^^J:*?^^^^ KDNA$r#itrJU fc^^S 

fflV^S^fc^w^ 7*7^> KpCRY30(D^£ 
8. 6 k b^DN A0fftftC*O;t x *#£#)1. 7kbtf> 

[0075] 3i$vci«^ m^vv^&^v^fto^ 

*5 0lfofc. ^l^Wf!) £A • 7 7^AMJ 2 3 3 
(FERM BP-1 4 9 7) 7^7^^ KpBY502 

v&m* ioomi <Dm&A%&vttKmmtom*vm 

*U ^>!)VG$:ia-7 h/m 1 ir/jr6J:plc«[ 

fM2 0ml^/>>^8» (2 7 2mMS 
u c r o s e. 7 mM KH 2 P0 4 , ImM MgC 

i 2 ; P H7. 4) [zxm&Lit. zbizm&t:m*& 

fttLTft#, 5ml<0^yU^ffl«»|cB»L. 0. 7 5 
micoi^iai:, tfHeT^e>ix/t^7^? KDNA&S5 
0 m l<t$r^L, *«^T2 0»IBIIHiLfc. 



K 2 5 ii FDICgg^L, s</l>*&fQmVk7k'PlZ2 Oft 

X 1 mmm%&. *t7^yy 15<ig/ml (fttlS 
S) «r$tf*MBA*5c#*lc*lBL3 0\:-e2-3BPiB 

&3 ^7^^ KpCRY3 O-AK 



0*3 (A) ««cE«o3Wfe"*rffl^T^7^5 Ktttfc. 

[00 7 6] 
1*3] 



WKW^Q^t^ (kb) 



B a mH I 


1 


10. 4 




Kp n I 


1 


10.4 




S a c 1 


1 


1 0. 4 




X h o I 


1 


10. 4 




Ec oR I 


2 


1. 7. 8. 


7 


Xb a 1 


2 


3. 4, 7. 


0 


S p h I 


3 


1. 7, 2. 


1, 6. 6 


P s t I 


4 


0. 4, 1. 


7, 3. 3, 5. 0 



[0077] ±e*>MfiM»£ * 9««wr* btib?? 

^U^pCRY30-AK^lfc e #*3, :/9 * 
S KpCRY30-AKi^J:*)^®«c^$nfcyi-tV< 
£A • 7 7/UMJ 2 3 3-AKte, £«JBo< 

SfcBrlC. «XWa#3Bl 26 58^ (FERM P-l 

2 6 5 8) t LT«£$H-C^6. 
[00 7 8] 

:/Ufcf/<^y ?J frA • 7y/<AMJ 2 3 3<PAECitt£ 

i) AEcm^o^iBr 

#J6 (ll?0. 4%, filftl. 4%, KH 2 P0 4 0. 
-0-5 %- K 2 -H P O4O.-O 5 %; M g S 0 4 —7 H 2 
O 0. 05%, FeS0 4 • 7 H 2 O 6mg/K 
MnS0 4 - 4 — 6 H 2 0 6mg/l, 0 
0/tg/l, fT^TOlOOn/U 
SfrO. 1%, g|S:^=**;*0. 1%) 50ml^500m 

:/utr/<^y . 2 3 3£«3S 

Jn*, 3 OtldT 2 0BBlS»»il«:lT*ofc o 
[0 0 7 9] IMMrliMKU TM/^77- (Tr i s 
24. 2 g/1 , ^U"f>&2 3. 2g/lO?££2 
5mU0. 2N NaOHl 5ml&jR£»U 100 

3 OtZT 2B5RIH' y**.^- h Lfc* 

[0080] ^<offi«c^s»^±ia*^ s ym. 
mm^**£i&<) izT2®m&^it<r>*>. aecio 
g/imt«w»* imxo. 2%, «Efto. 7 

%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 05%, FeS0 4 • 
7H 2 O 6mg/l 4 MnS0 4 -4-6H 2 0 6 



mg/K n-etfy200Mg/l, ^ >^ 
IlOO^g/l, J^20g/K ^3-^2% 

(mw&mm) 3 ic&#u sorter 3 BRJ)**$IU 

[00 8 1 ] &K£i:*:^n^-£l 0 Ora I <D±g5i£ 
^77^ WLC-5A) ^rffl^TfT^ofcp 

letter* L< Lfc#as#&u r*v*fceD£i30 
[0 0 8 2] :/uev^xy #a • 77/^Mj 233 

- t e u - A-E C — L y s 16 3~ (F E RM " P - 1 3 
5 12), :7VeV<^-r V *>J* • 77^MJ 2 3 3- 
AEC-Lys84 (FERMP-1 3511) , 
Wrli^A • 77^AMJ 2 3 3-AEC-Lys 
242 (FERMP-13513) , /l/^rll') 
J* • 77AAM J 2 3 3-AEC-Ly s 4 0 (FER 
MP- 1 3510) D 
[008 3] JbEUh#M*tt, £#JJ^o< mm 1 T 

siti *ox»aaifis<fe«i*x*a»w«Bffic#ie 

[0 0 8 4] 

2) AEC^ttffiCOT^/^h^— ^^<QjgJ^ 

»« (^o. 4%, sdr^^i. 4%, kh 

2 P0 4 0. 05%, K 2 HP0 4 0. 05%, MgS 
0 4 • 7H 2 O 0. 05%, CaCl 2 -2H 2 0 
2 p pm, F e S0 4 • 7H 2 O 2 p pm, Mn SO 
4 • 4-6H z O 2ppm, ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, W>2 0 0/ig/ 

0. 1%, &&^*cX0. 1%) 10m I £2 4 0t*|fc 
mm («®&pH7. 0) Lfc&_hfSl) « 
-C#7t:AEC^$r^ri-'5y^^<^v i y r>A • ??s< 
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A ( Brevi bacterium f 1 a v u m ) £: 

[0 0 8 5] (^3-^5%, 
r^-!>A2. 3%. KH 2 P0 4 0. 0 5%, K 2 
HP0 4 O. 05%, MgS0 4 • 7H 2 O 0. 0 5 
%, FeS0 4 • 7H 2 O 20ppm, MnS0 4 • 
4-6H 2 0 20ppm, tf ^ > 2 0 0 // g / K 
fT^-HCl 1 0 0/j g/1 , ^ /&0. 1 
%, g*#^**0. 3%) coiOOml^SOOml^ 
Hft^^^^lC^, ^(I2 0t, 20» 
MBM«fl*»© 1 m I £8sflPLT8U$ 3 3tCX 2 4 8$ 

[0086] mmfejik. ioomi 
m\cxim&. wm®*icxtoftLitm(*& i oom 
MyyK*y«5rA««j» ( P H7. 8) -ei®as»«, 

ra«*«*:2inl«!iOt, ^7X^-Xlg^Mt 
£fKCri#M^lt«, 12, OOOipm, 4 

jz-rzEJsm (r^7^*y^A ( p hs) io 

50mM, ATP20mM, MgS0 4 • 7 H 2 O 3 
OmM, Tris-HCl (pH8) 10 OmM, t K 
D^Wi/7;y6 0 0mM) fcWM Lfc±i»0 . 1ml 

^rfco mtC2. 5ml(DgM (5%FeCl 3 -6 
H 2 Ot, 12%TCA£3N HC 1 Sr^ftr&o'Lfc 
«r«dDU -»k«±flf*>5 4 Onm<D®#£&iM 

l0 0-8-74 ^il:7P#O (T-h-r) r-y-v?^ 

(Lys) ££ofc<&^tf>£#<ttffi£ioo,bU 
miCfcr-rSTh r . LysH^tllOOmM, 2 
OOmMSfcLfc S^K^SLt 

&±m<Dmv>T *'<>is v *i—v<Dm&ftm* o %-?*> 

SOlCtfU 23 3-Leu-AEC-Ly 

s l 6 3, MJ 233-AEC-Ly s84, MJ23 
3-AEC-Lys242> MJ 2 33-AEC-Ly 
s 4 0-0tt-£ivWx7 0%, 5 0%, 8 0%, 40%-e 
hoft. r*fc^AECgfl£o£JM*l % 2, 3, 4, 
"Cfi, T^h^t^Lys, ThrW2)7 

[00 8 8] ^^042 

[0 0 8 9] &6ftfc&#£l Omg/ml<Oigi;y 
Afc^tfl OmM NaCl-20mMhy^g 
ffif£( P H8. O) - lmM EDTA-2Na^l 



l oo/i g/ra l icttSJ^K&aau 3 7t:-ci^ 

0. 5%lCfcS«fc5Kf&aDU 5 Ot:T*6^i*fiLr 
tilt rcD^SI^IC, ^i©7x;^/^nn* 

/uAsaffcaawu 4a-cio»w^^Mcfifttfc 

«L £*«rX^5>M (5, oooxg, 2 0M io 
-12t) U ±JBK#££»U BHtt-h!J*A* 
0. 3Mt*6J:5l-SSE*DtfcS, 2^S<o^^/-/u 

5DNA^7^T*tH, 7 0%^:?/-/U"Cifc 
frLfc&, m^tfco #^DNAi:iOmMhyX 
tiffim (pH7. 5) - lmM EDTA • 2 N a 

[0 0 9 0] ±ET*«*3ft»6»e>Hfcftfe«:D 
N A £r$!BifMB EcoRJ, NruI^lOuni ts 
U KpUCl 1 9&fcJIBSt?(*E 

coRI, Smal42unit s -C#J»r Lfc t><0£& 
*»£-U 5 0mMhy^« (pH7. 6), 10 
mMm^Wh-/K lmM ATP, 1 OmMM 
gCl z St/T4 DNAy^f-f 1 un i t <D#j*» 

[00 9 1 ] »fc*tfc*:/7*$ K»*«r«v\ JfifL* 
/Uv' $ (Journal ofMolecular 
Biology 5 3 , 1 59, 1 9 7 0) IC J; 9 , 

&mTxs</uh*T~-exM±Mmm&i*. xy x yt 

7-3yCGSC50 74 (thr A1101, ly 
s C1001,met L1 000) (( ) ftttT 
~Xs</Uh*1 — - tfSte^S ("g e n o~t y p e) £^ 
i") £&*7£H&*U 7y^yy50mg^tri 
IRfcife (K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 - 7H 2 O 0. 1 
g, ^/U3-720g, 5l5cl6g, AVyYMCt* 

ec 5 g /i *<sttmmiRmm\z&*m8L^ aech 

[0 0 9 2] z<D&*<D#j&±n±lfKt:iitmzxi>m 

###u mmfcxo&yyx^ KDNA«U & 

^m^»»)«rffiV^T^^<tr5, KpUCl 
19©f$3. 2kbODNA»r)i-|:W, 

7 k b<D}$ ADNAWWTObHfco &m<D&mv® 

PftL1ttZ<D. ^£iftl. 7 k b<DDNAmft<DM®& 

[0 0 9 3] *fc±|B-e^MJ 23 3-Le u-AE 
C-Lysl63J:*)»^l. 7 kbcODNABrtf 
a^A^ixfcr^S K (^7^^ KpUC 1 1 9 -A 

K8 3 5) &&mmmmm'?wmi>x* 9tmmn<o±^ 
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SSriHfcLfc. ^cO^$rTta^4^*ro [3*4] 
[0 0 9 4] 

^4 T"?*^ KpUC 1 1 9-AK8 3 5 



wmmfr<DX2 g (k b) 



BamH 1 
Bgl 11 
Hind III 



1 

2 
2 



4. 9 

4. 2, 0. 6 
3. 6. 1. 2 



[0095] 4*3, fegJUftd>b*b*lfcl. 7kb<D 
[0 0 9 6] mteto3 

t<DlSi£^^^7^; KpUCl 1 8£/tl2pU 

ci i 9&m\,*z>is*?u*7mmm <d i d e ox 

y chainterminationi£, Songe 
r et. al. , Proc. Natl. Acad. R 
es. USA. , J7j4 t 5 4 6 3, 1 9 7 7) lei *>fc 

[0097] ^wiSE^^t-^yy^^^^ 
*J#* 2-5 ic^tlfi&Km^-f 6 4 2 1 i07 ^ / 

s*£=i- K-ra i 2 e 3^tt<£9fa/£$;h/o^::<!: 

*?"6;:i:*c*0 2 7 9#IOT^Kd5Al aHT 
h rlC^kLfct© (K?tf#*§-2) . 8 3 6fS(OC^ 

Tjcaenrs^^icj:?) 2 7 9#bcot^/^a 1 a 

HVa l«C£fl:Lfcfctf> (K^J#^3) , 90 2#g 

Ser^bPhelC^U^ <K?'J#^4) , 9 2 
3#g^C^T{C^b-t"^w ^iCi: *) 3 0 8#Btf>TS 
y^ThrHl 1 eK£<tL*Lt>(D (ga^lJ#^-5) 

[0 0 9 8] mmw4 

»^fflr^/</vh^— tfjie«$puci i 9«c^d 

—=-yy£tift7y** KpUC 1 19-AK <###J 

i) ^^rTK<o*^T^^ALyto 

[0 0 9 9] *1\ pUCll 9-AK^tfXyiJJ 
tT-3yjM109 CM13K0777 
-V? &mmM) £$&£^T^fcKftl>l*glDNA 
wCOl^DNA^r, pUCl 19£r95 



[oioo] ^ttic**«3-eav^wufcae«»»«r»»» 

*<C^tr2 5me r01^«^DNA^4lg|^»t 

3yCGSC5 0 7 4ttc(C!|AU AEC10g/l«r 
[0101] ^Ufc^D^Hnfii^^? K£ 
^•6, ^ix^ixia^J#^2-5*c:^LfcK^J<t^<^ 

[0102] mmw5 

7y*x Kp CRY 3 0-AK8 3 5 Offifoftl* ^ y 

^2fe^j2T^ibny!:^7^^ KpUC119-AK83 
5 5 m gSrftOIS^E c o R I *5it/N ru 1^5 
unitsfflK 3 7t:Tl«p|H|SfS$*»»Lfcfcfl!) 

Ec oR I y (£jgig£»>ml5) 1 /i 1 ^ 

^tT '5-0m-Minr*»«« tpH7; 6) 10mM 
3>*-**W h— A% ImM ATP t 1 OmM Mg 
C 1 2 jo<tt/T4 DNA!) if*— if 1 un i t 

1 5W^t^^t 

[0 10 3] :iODNA£$iJIE8*3&Ec oR I 3un 
i t s£flH*3 7ttmWmjHl,fc^^ 
&%M3<D (B) «-C^btlfc^7^^ KpCRY3 0 
1 ^ g £$J!E#*E c o R I lunit £r/fll\ 3 
7KVlWm&£lt#ML1ti><Dt:lB i &L s 5 OmM 
Fy^UiK (pH7. 6). lOmMm^KF 
ImM ATP, 1 OmM MaC 1 2 $3«fctfT 
4 DNA V i3 tf 1 un i t(D^^L 

#<D»£tt£**j|£-?fc6) , i 2t;TM 5«nsi£:$ 
^•wa^S'* jJt7-3ycGsc5 0 74 &£7£gte 

&U *t^^5 0<i g/ml££friI|Ritife (K 
2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 4 ) 2 SO 
4 1 g, MgS0 4 • 7H 2 O 0. lg, 

2 o 1 6 g i y y hMzmm) Kfc 
[0104] z<omm±<o$ii?mzi&mz vmitmm 



-14- 



U 7 *S KDNASrttWU Si/77$ 

KfcMIRIMttiJiOWtfU T#n-*y/u«««c»* 

8. 6 k b^)DNABfrK*twADA, 7kb(DS 

ADNAtRfrj^^feJifco ±Boto<B!lSiifc/7 

[0 10 5] ^SKfttt, «^/N # ^«fe«:«V^Xft<0t 
*59fTofc d ^Hf/^f!) • 77/<AM J 2 3 3 
(FERM BP-1 4 9 7) 7 f 7^^ KpBY502 

ib&ftt: ioomi (DffitzA&mvM&mmvim*'?® 

*U ^-yllyGSrl^y h/ra 1 <fc ? 

&M#>* IM2 0ra l O^/WJX/flSS (2 7 2mMS 
u c r o s e. 7raM KH 2 P0 4 , ImM MgC 
l 2 ;pH7. 4) iC-CifefrLfc. 



«LT««>, Sml^/^ISML, 0. 7 5 

o/i i ££i&£u 7kmcT2 o^ratiguysio 

k 2 5mFD{:K5IU ^*£ftta&**lC2 0# 
iM3m l cofllr|gA^ifel^L3 0t:ic: 
T 1 ^fPfl^H^, tf^-f l 5 m g/m I (ftHftS 
S) $r^Cfai2A^^lC«^ L 3 0^-0 2-3 Bffl 

M3 (A) Wcfe«<0#fc£ffl^T:/7*$ Kfirftfc. 

*#S*»eLfc. *©tt**TB<0* 5 
[0 10 6] 
[&5] 



£5 


7*7*% KpCRY3 0-AK8 3 5 


MR** 


mmmm 


18Kfr»rtf<D*££ (kb) 


BamH I 


i 


1 0. 4 




Kpn I 


i 


1 0. 4 




S a c 1 


i 


1 0. 4 




X h o I 


i 


10.4 




E c o R 1 


2 


1 . 7 % 8. 


7 


Xb a 1 


2 


3, 4, 7. 


0 


S p h I 


3 


1. 7 V 2. 


1> 6. 6 


P s t I 


4 


0. 4. 1. 


7, 3. 3, 5. 0 



[0 10 7] ±&<DMmmm^£vw#<svbtiz7y 

X% K£pCRY3 0-AK8 3 5fc^£Lfc«, fc*5, 
7*7*^ KpCRY3 0-AK8 3 S\Z£*>&'Rfe&£ 
~iXtry^^<^^}} • 77^M1"2~3'3"^AK8 
3 5tt, »**o < rfim 1T@1#3 #^X«tt«R 

ft:FERM P-l 3 5 0 8 t LX&teZtlX^ 

[0 10 8] %ftff6 

»«& (m*o. 4%. air^^Ai, 4%, kh 

2 P0 4 0. 05%. K 2 HP0 4 0. 05%, MgS 



o 4 



7H 2 O 



0. 0 5%. CaCl, 



2H 9 O 



2ppm, FeS0 4 »7H 2 0 2 p pm, Mn SO 
4 -4-6H 2 0 2ppm, ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, \f*f-> 2 0 0 n %/ 
k fT^-HCI 1 0 0/1 g/k tftfS 
0. 1%, g*#^*;*0. 1%) 1 0m 1 &5 0 0m 1 
^E^77^3ic^a. m P H7. 0) Lfc 

^/l/Wf!i !)A-77/U ( Brevibact 
e r i urn f 1 avum ) MJ23 3-AK8 3 5 
(FERM P-l 3 508f) «r««U«S»fc:^ 
/^-^«:5g/l^»St:/^J:M:M, 3 Otic: 

[0 10 9] fcfc. *&3tJ*i6! (^Wa^5%, 



T>*~*.A2. 3%. KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%. MgS0 4 • 7H 2 O 0. 0 5 
%. FeS0 4 • 7H 2 O 20ppm, MnS 0 4 • 
"4 ^6 H7O~2"0 p pmT W^V 2"00ji'g/K 
f-T^V-HCI 100/tg/K ^:y«o. 3 

B****0. 3%) O1000ml«:2!)y F/U 
*»ft«#WCtti&* % »1 (12 0t, 2 0#f8J) 

ilHgmVlt4to^>2 0m I SrSSdJQLT, Hte&10 0 
Orpm, win. 3 3t\ pH7. 6U 

[0 110] **»TS> #*4&5 0 0m I *»e>8&£ 

* ( (NH 4 ) 2 S0 4 2 g/l ; KH 2 P0 4 0. 5 
g/1 ; KH 2 P0 4 0. 5g/l;MgS0 4 -7H 
2 0 0. 5 g/l ;FeS0 4 • 7H 2 O 20pp 
m;MnS0 4 -4 — 6H 2 0 20ppm;f7^ 
100ng/l ;pH7. 6) OlOOOmilC 
MMfc» &!K«ft£2 y y h/^*a««*MttCtti&* % 

9 g *WPLT* {aH@R3 OOrpm, ifift 
SO. lvvm, lW3 3t, pH7. 6lCT24B£ffl 

[0 111] RZg^T*. (4 00 0 r pm. 
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[0 112) *fc, ItKMfcLT. H*©*»*CT, 7 
t/^<^f^A.77^MJ 2 33 (FERM B 
P-1 4 9 7) ^yi/Wr!)^.77/UM 
*6 



J 2 3 3-AK (FERM P- 1 2658) 

[01 13] 
[£6] 



KJ233-AK835 

MJ233-AK 

MJ233 



PCRY30-AK835 
PCRY30-AK 



[0 1 1 4j 

62^10^$ : 1263 

W$*\<nmM : Genomic DNA 



8. Og/1 
1. 5g/l 
0. 6g/l 



2 0 0 Omg 
4 0 Omg 
1 2 Om g 



tt£ : MJ233 

^Wtrfti-IB-i- : peptide 
#&&g : 1-1263 

[0 115] 



77^ 



GTG GCC aG GTC GTA CAG AAA TAT GGC 
Val Ala Leu Val Val Gin Lys Tyr Gly 

1 5 
GAA CGC ATT AGA AAC GTC GCT GAA CGG 
Glu Arg He Arg Asn Val Ala Glu Arg 
20 25 
GGA AAT AAT GTC GTG GTT GTC TGC TCC 
Gly Asn Asn Val Val Val Val Cys Ser 
35 _ - — 

GAG CTT CTA GAA CTT GCT GCG GCA GTG 
Glu Leu Leu Glu Leu Ala Ala Ala Val 

50 55 
GAA ATG GAT ATG CTC CTG ACT GCT GGT 
Glu Met Asp Met Leu Leu Thr Ala Gly 
65 70 
GTC Ga ATG GCT ATT GAG TCC CTG GGT 
Val Ala Met Ala lie Glu Ser Leu Gly 
85 

GGT TCT CAG GCT GGT GTG CTC ACC ACC 
Gly Ser Gin Ala Gly Val Leu Thr Thr 
100 105 
ATT GTT GAT GTC ACT CCA GGT CGT GTG 
Tie Val Asp Val Thr Pro Gly Arg Val 

115 120 
AAG ATC TGC ATT GTT GCT GGT TTC CAG 
Lys He Cys He Val Ala Gly Phe Gin 

130 135 
GAT GTC ACC ACG TTG GGT CGC GGT GGT 
Asp Val Thr Thr Leu Gly Arg Gly Gly 
145 150 



GGT TCC 
Gly Ser 

10 
ATC GTT 
He Val 

GCA ATG 
Ala Met 



TCG CTT 
Ser Leu 

GCC ACC 
Ala Thr 



AAT CCC 
Asn Pro 

GAG CGT 
Glu Arg 
75 

GCA GAG 
Ala Glu 
90 
GAG CGT 
Glu Arg 



GGA GAC 

Gly Asp 
45 

GTT CCG 
Val Pro 
60 
ATT TCT 
He Ser 



GAG ACT GCG 
Glu Ser Ala 
15 

AAG AAG (KT 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 



CCA Ga CGT 
Pro Ala Arg 



Ga CAA 
Ala Gin 

CAC GGA 
His Gly 



CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 



Ta GAT 
Ser Asp 
155 



gca ac 

Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC Aa 
Thr Thr 



AAC Ga CTC 
Asn Ala Leu 
80 

Ta TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 
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TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 



GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
lie Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn lie 

ACC ACC GAC 
Thr Thr Asp 

Met Glu lie 

325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 



AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GCT 
Glu Ala 



GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
lie Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 



GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

Leu Lys Lys Leu 



TTC ACC 
Phe Thr 



GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 



GTG CTG ATC 
Val Leu He 



GCA GGC 
Ala Gly 



GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



AAC ATC 
Asn He 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 
Glu Leu 

GAT GAT 
Asp Asp 

GGC GGC 
Gly Gly 



TGT GAG ATT 
Cys Glu lie 
170 

ATC GTT CCT 
He Val Pro 

CTG GAA CTT 
Leu Glu Leu 

GAA TAC GCT 
Glu Tyr Ala 
220 

AGC AAT GAT 
Ser Asn Asp 

235 
GTG GAA GAA 
Val Glu Glu 
250 

AAA GTA ACC 
Lys Val Thr 

GTT TTC CGT 
Val Phe Arg 

CAG AAC GTC 
Gin Asn Val 
300 

TGC CCT CGC 
Cys Pro Arg 

315 
Gin Val Gin 
330 

AAA GTC TCC 
Lys Val Ser 



TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 



GAT GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 



TCT GAC 
Ser Asp 



GGA CGC 
Gly Arg 
320 

Gly Asn Trp Thr 
335 

GGT GCG 
Gly Ala 



GCA GAG TTC 
Ala Glu Phe 

ATT TCC ACC 
He Ser Thr 
380 

CTG GAT GCT 
Leu Asp Ala 

395 
GAA GAC GAA 
Glu Asp Glu 
410 



CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 
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mW&Z : 1263 : MJ233-Leu-AEC-Lysl63 

m(D& : ~*# mWL**+G# : peptide 

h^n^— : \&m& ^(4®: 1-1263 

: Genomic DNA Lfc#& : E 

fiK 10 117] 

IBM 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GOG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCC GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

TOO 105" " HO 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG An TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Cly Val 
TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

10 118] E*lJ## : 3 
R*yo&£ : 1263 

&P\<Dmm : Genomic DNA 

mm 

GTG GCC 
Val Ala 



CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn lie 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu He 

325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu He 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 
GAG ACT 
Glu Thr 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn lie 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



TCT TAT 
Ser Tyr 

ATT CCT 
lie Pro 

GAA GCC 
Glu Ala 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 

GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 

Glu Leu 



AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 
GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 

He Ser 



GAT CCC GGC 
Asp Pro Gly 

GAA GCA GTC 
Glu Ala Val 

ACC GTT CTG 
Thr Val Leu 
CGT GCG TTG 
Arg Ala Leu 

285 
GTC TCC TCT 
Val Ser Ser 
300 

CGC TCT GAC 
Arg Ser Asp 

CAG GGC AAC 
Gin Gly Asn 

TCC CTC GTG 
Ser Leu Val 
350 

TTC ATG GAA 
Phe Met Glu 

365 
ACC TCT GAG 
Thr Ser Glu 



ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 
GOT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
TGG ACC 
Tip Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GAT GAT CTG GAT GCT GCT GCA CGT GCA 
Asp Asp Leu Asp Ala Ala Ala Arg Ala 
395 400 
GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Gly Gly Glu Asp Glu Ala Val Val Tyr 
410 415 



CTG GTC GTA 
Leu Val Val 
I 5 
GAA CGC ATT AGA AAC 



tfcfc : MJ233-AEC-Lys84 

ftfRSr^i-fEfl- : peptide 
: 1-1263 

[O 1 1 9] 

CAG AAA TAT GCC GGT TCC TCG CTT GAG ACT GCG 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

10 15 
GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
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Glu Arg He Arg Asn Val Ala Clu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GCA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC AOG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GCT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG CGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT CAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GTT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Val Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 
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CCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0 12 0] mm^r : 4 
: 1263 

sworn : mm 

MW<D&& : Genomic DNA 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 



ATC AAC ATT GAC 
He Asn He Asp 



ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

err tac 

Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 



GAC ATC 
Asp He 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 



ATG GTT CTC CAG 
Met Val Leu Gin 

295 

ACG TTC ACC TGC 
Thr Phe Thr Cys 



GTG CTG ATC CGT 
Val Leu He Arg 
390 

GAG CAG TTC CAG 
Glu Gin Phe Gin 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



AAG AAG 
Lys Lys 

CAG GTC 
Gin Val 

GGT GTT 
Gly Val 
360 
ATC GAA 
lie Glu 
375 

GAA GAT 
Glu Asp 



CTT CAG 
Leu Gin 
330 
GGC AAA 
Gly Lys 
345 

ACC GCA 
Thr Ala 

TTG ATT 

Leu He 

GAT CTG 
Asp Leu 



CTG GGC GGC GAA 
Leu Gly Gly Glu 
410 



AAC GTC TCC 
Asn Val Ser 

300 
CCT CGC TCT 
Pro Arg Ser 
315 

GTT CAG GGC 
Val Gin Gly 

GTC TCC CTC 
Val Ser Leu 

GAG TTC ATG 
Glu Phe Met 
365 

TCC ACC TCT 
Ser Thr Ser 

380 
GAT GCT GCT 
Asp Ala Ala 
395 

GAC GAA GCC 
Asp Glu Ala 



TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu He Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
Val Val Tyr 
415 



: MJ233-AEC-Lys242 

$f&&^-*"f5-£ : peptide 
: 1-1263 

10 12 1] 



CTG GTC 
Leu Val 



GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 



ATT AGA 
He Arg 
20 

AAT CTC 
Asn Val 

35 
CTA GAA 
Leu Glu 



GTA CAG 
Val Gin 
5 

AAC GTC 
Asn Val 

GTG GTT 
Val Val 

CTT GCT 
Leu Ala 



GAT ATG CTC CTG 
Asp Met Leu Leu 
70 



AAA TAT 
Lys Tyr 

GCT GAA 
Ala Glu 

GTC TGC 
Val Cys 
40 

GCC GCA 
Ala Ala 

55 
ACT GCT 
Thr Ala 



GGC GGT 
Gly Gly 
10 

CGG ATC 
Arg He 
25 
TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 
75 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 
45 
CCG CCA 
Pro Pro 



AGT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 



7 7^A 



TCT AAC GCT CTC 
Ser Asn Ala Leu 
80 
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GTC GCC 
Val Ala 

GGT TCT 
Cly Ser 

ATT GTT 
lie Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Giy 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 



ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys lie 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
He Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
He Asn 

ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 



ATT GAG 
lie Glu 
85 
GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 
Leu Gly 
150 
CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

ATT GAC 
He Asp 

GAC ATC 
Asp lie 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 



TCC CTG 

Ser Leu 

CTC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
GGT TTC 
Gly Phe 
135 

CGC GGT 
Arg Gly 

GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC AGT 
Arg Ser 
215 

TCG TCT 
Ser Ser 

GAT ATT 
Asp He 

TCC GAA 
Ser Glu 

GCT GCG 
Ala Ala 
280 
ATG GTT 
Met Val 
295 

ACG TTC 
Thr Phe 

AAG AAG 
Lys Lys 

CAG GTC 
Gin Val 



GGT GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 

GTG TGT 
Val Cys 
170 
CGC ATC 
Arg He 
185 

ATG CTG 
Met Leu 

GTT GAA 
Val Glu 

TAT AGC 
Tyr Ser" 

CCT. GTG 
Pro Val 
250 
GCC AAA 
Ala Lys 
265 

AAG GTT 
Lys Val 

CTG CAG 
Leu Gin 

ACC TGC 
Thr Cys 

CTT CAG 
Leu Gin 
330 
GGC AAA 
Gly Lys 



GAG GCT CAA 
Glu Ala Gin 

CGT CAC GGA 
Arg His Gly 

GAA GCA CTC 
Glu Ala Leu 
125 

GTC AAT AAG 
Val Asn Lys 

140 
GAT ACC ACT 
Asp Thr Thr 
155 

GAG ATT TAC 
Glu He Tyr 

GTT CCT AAT 
Val Pro Asn 

GAA CTT GCT 
Glu Leu Ala 
205 

TAC GCT CGT 
Tyr Ala Arg 

220 
AAT GAT CCC 
AsnAsjTPro 
235 

GAA GAA GCA 
Glu Glu Ala 

GTA ACC GTT 
Val Thr Val 

TTC CGT GCG 
Phe Arg Ala 
285 

AAC GTC TTC 
Asn Val Phe 

300 
CCT CGC TCT 
Pro Arg Ser 
315 

GTT CAG GGC 
Val Gin Gly 

GTC TCC CTC 
Val Ser Leu 



TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
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340 345 350 

GCC ATG AAC TCT CAC CCA GOT GTT ACC GCA GAG TTC ATG GAA GOT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



410 



415 



tfeS : MJ233-AEC-Lys40 

%fWL&&~f : peptide 
: 1-1263 

[0 12 3] 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

[0122] E?fl#^ : 5 
e?0<Dg£ : 1263 

mw<DM : mm 

: Genomic DNA 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
"" Glu Arg He ArFAsri VarAla Glu Arg lie Val' Ala Thr Lys Lys Ala 
20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 HO 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 
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130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

"CCAnCAA"ATC "AAC"ATT~CAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ATC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr He Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Giy Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu lie Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT CCA 
He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 



410 



415 



10 12 4] K?U#^:6 
ffi?lj<£>g£ : 1263 

&n<om : mm 
m<z>& : 

E?'l<DfflB : Genomic DNA 



VfWt&K't&ZIr : peptide 
: 1-1263 

Hb<Dft& : 835 #BOR ttG SfcliA £tfU 836 # 
B, 902 #B*5j:t/923 #B<DY ttC £fcJ*T 
m*$lZ % 835 #Btf)R #G 836 #B, 902 #g 

*5£tf923 #B<OY #C f^I tttfci^ 
[0 12 5] 



: HJ233 

EH 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCAOCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCOCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGCAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACOGTTCTG GGTATTTCCG ATAAGOCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCaCGaC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 



CGC 

[0 12 6] K^J#-^:7 
&M<0&£ : 421 

: RJ233 
4$8fc£r&1~f2-J§- ; peptide 



1263 

: 1-421 

fflLOftlS : 279 #Btf>AAA fiAla ifcttThr SfcttVal 
Sr^U 301 #BWYYttSer *fcttPhe £?j*U 308 
#B<DZZZ ttThr *fct*lle £tj*U f^^C, 279 SB 
<DAAA ^Ala Tfc 9 , 301 #B<OYYY #Ser ^ 30 

8 #B<DZZZ#Thr ~?1hZ>Z-kVtt£\\ 
[0 12 7] 



Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 
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20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Vai Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Vai Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu lie Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr ZZZ Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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I 200 bp 
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